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(54) NUCLEOTIDE LABELED BY INFRARED DYE AND USE THEREOF IN DETECTION OF NUCLEIC ACID 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound containing a 
carbocyanine group having absorption within a long wave length region, 
and enabling a general, simple and specific nucleic acid to be recognized. 
SOLUTION: This new compound is the one of the formula [B is adenine or 
the like; Xn is a linkage having 4-20 atoms; Sig is 
1 0, 12-propylene-3,3,3^3*- 
tetramethyl-l , 1 '-bis(3-sulfobutyl)-indotricarbocyanine-l 1 -(4-amino)-phenox; 
or the like; Rl and R2 are each H or the like], e.g. anhydrous- 10,1 2- 
propylene-3,3,3^3'-tetramethyl-l,r-bis(3-sulfbbutyl)-indotricarbocyanine-l 1 1 p 
amino)-phenoxy-thiono-[8-(5-aminopentylamino)-2'-deoxy-adenosine-5- ii^^H&i^&H*""®^^ - ^ 
triphosphate]. The compound of the formula is obtained, for exarriple, by |p 
reacting an amino group-containing nucleoside-5 -triphosphate with an 'm^..^'' 
isothiocyanic salt of a fluorescent dye. ^-^^k^:^^ 
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* NOTICES * 



Japan Pa'ben't Office is not. responsible for any 
damages caused by "bhe use of tJnis -trans latiion . 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 




[Claim(s)] 

[Claim 1] : General formula [Formula 1] 



B - x_ - Sig 
I n 



SANCHIN the adenine the inside of a formula and whose B are heterocycle formula bases, a guanine, and HIPOKI [ ] — 
7-deazaadenine, a 7-deaza-guanine, 7-deaza - hypoxanthine, A 7-deaza-8-AZA-adenine, 7-deaza-8- Azaguanine, In a 
7-deaza-8-AZA-hypoxanthine and a row A thymine, a cytosine, and a uracil are shown. Xn expresses the joint machine which 
has four to 20 atom, and Sig is [ SU (3-sulfo butyl)-in DOTORJ carbocyanine -1 1 -(4-friend NO)- : Phenoxy-CHIONO or 
general formula ] 10 and 12-propylene. - It is 3, 3, 3', and 3'-tetramethyl. - They are 1 and I'-BL [Formula 2] 



(Among a formula, Rl and R2 are H, or Rl and R2 become a 1 clue, and they form the benzene ring condensed to the 
benzoin gold ring. R3) It is H when combination with a nucleotide minds R5 part. It is -NHCS-, when it is and combination 
minds R3 part. R4 and R5 ~ respectively — independent -S03H Or -S03- It is an alkylene machine, it is — Y — the line of 
carbon numbers 3-5 — an alkylene machine ~ it is ~ Z ~ the line of carbon nimibers 3-5 ~ or the case where combination 
minds R5 part - R5 -NHCS- it is — Z — carbon the line of 3-8 numbers - an alkylene machine — it is — R4 -S03H Or -S03- 
it is — Y — the line of carbon numbers 3-5 ~ it is an alkylene machine Expressing the carbocyanine shown, Rl and R2 express 
H and/or OH, respectively. Nucleoside-5 -3 phosphoric acid expressed. 

[Claim 2] How to incorporate this compound to a nucleic acid by using a compound according to claim 1 as a substrate of 
DNA polymerase. 

[Claim 3] How to incorporate this compound to a nucleic acid by using a compound according to claim 1 as a substrate of 
RNA polymerase. 

[Claim 4] How to carry out the indicator of the nucleic acid by using a compound according to claim 1. 

[Claim 5] How to detect a nucleic acid by using a compound according to claim 1 . 

[Claim 6] How to carry out sequencing of the DNA by using a compound according to claim 1. 

[Claim 7] in situ The method according to claim 4 to 6 of using a compound according to claim 1 in hybridization. 

[Claim 8] The method according to claim 7 of performing hybridization on a film. 

[Claim 9] The method according to claim 7 of performing hybridization in a solution. 

[Claim 10] The method according to claim 9 of performing hybridization in the solution in a microtiter plate. 

[Claim 11] The method according to claim 5 by which the hybrid by which the indicator was carried out is detected by 

suitable laser diode and a suitable detector. 




R 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to those use for the indicator of a nucleic acid, detection, and sequencing at the 
nucleoside-5 -3 phosphoric-acid and phospho RUAMIDAITO, and nucleoside -5 that has carbocyanine machine in base 
portion or Lynn atom preferably'-3 phosphoric acid and phospho RUAMIDAITO which have the fluorescence residue which 
has absorption in a long wavelength field, and a row. 
[0002] 

[Description of the Prior Art] A nucleic acid is very important in a living thing as the support or the carrier of genetic 
information, F. Miescher Since discovery of the nucleic acid to depend, the nucleic acid has stimulated a wide range scientific 
interest, and has resulted in the elucidation of those functions, structure, and the mechanism of an operation. It became 
possible to pursue combination with a new gene in recent years as the knowledge of these fundamental molecular 
biology-mechanisms increased. This technology opened new possibility in plant breeding to the medical diagnosis and the 
medical treatment row. 

[0003] These interrelations are understood, and the means by which it is indispensable in order to solve the problem is [ being 
/ of a nucleic acid / detection, and ] also so now about specific detection of a nucleic acid, and the array of a nucleic acid, i.e., 
the primary structure of a nucleic acid, if it puts in another way. These molecules act mutually, i.e., the specific detectability 
of a nucleic acid is based on the property of forming a hybrid, by forming a base pair through other nucleic acids and 
hydrogen bond. Therefore, a complementaiy nucleic acid (target) is detectable by using the nucleic acid (probe) to which the 
indicator was carried out namely, to which the directions machine (indicator groups) was given by suitable technique. 
[0004] The decision of the primary structure (array) of a nucleic acid, i.e., the determination of the array of a heterocycle 
formula base, is made with sequencing teclmology. The knowledge of this array is also a requirement in molecular 
biology-research and work technology for the specific use which defined the target of a nucleic acid. Moreover, finally 
sequencing also uses the principle of the specific hybridization between nucleic acids. Moreover, as mentioned above, the 
nucleic-acid fragment by which the indicator was carried out is also used for sequencing. 

[0005] The suitable indicator of the above thing to a nucleic acid of it being an indispensable condition also for which the 
method of detection is clear. The radioactive indicator using suitable isotopes, such as 32P or 35S, was especially used for 
sequencing in the early stage already, however, : with the clear fault of using a radioactive reagent the troublesome disposal 
radioactive waste was managed by whose facility and permission row of the special room is required for such operation The 
reagent for radioactive indicators is expensive. Since the long term storage of such a sample by which the indicator was 
carried out has the short half-life of the above-mentioned nuclear species, it is impossible, 

[0006] Therefore, these serious faults are avoided in recent years, namely, many attempts for escaping a radioactive indicator 
have been made. In doing so, the high sensitivity of this type of indicator must be held as much as possible. In fact, the big 
improvement has been made in this case [the thing of reference of for example, Nonradioactive Labeling and 
DetectionofBiomolecules, C.Kessler (editor), and 1992]. 

[0007] It is proved that haptens (a biotin or digoxigenin), enzymes (the alkaline phosphatase or peroxidase), or especially 
fluorescent dyes (a fluorescein or rhodamine) were successful as a nonradioactive directions molecule (non-radioactive 
indicator molecules) in a number of inside. For example, although the indicator in haptens, such as digoxigenin, reaches the 
range of the sensitivity of radioactivity, direct detection of an analogous hapten indicator nucleic acid is impossible on a 
radioactive indicator. For example, the next detection reaction attained by the antibody reaction is required. Some steps, i.e., 
much time, and the costs on economy are required for this indirect detection. Since protein is used for the detection reaction, 
in order to reduce un-specific combination, the solid phase (a film, microtiter plate) by the prevention step and the washing 
step extraordinarily needs to be processed. Nevertheless, since disturbance background dyeing (interferingbackground 
colouration) resulting from un-speciflc protein combination occurs, the sensitivity of this 2 step detection is usually restricted. 
The same thing is fundamentally applied to a direct enzyme-indicator nucleic acid. 

[0008] If a fluorescent-labeling nucleic acid is used, this fault of the indirect detection mentioned above will not arise. By 
exciting fluorescence in principle, direct detection is possible, and it can visualize and can measure with suitable equipment (a 
fluorescence microscope, scanner). However, the autofluorescence (autofluorescence) of the petrographic constituent of the 
biomaterial like a cell and coloring matter, a fat, and protein examined blocks also in this case. If especially the solid support 
matter (for example, nylon film) is used, such disturbance will arise according to the peculiar fluorescence, and detection will 
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be complicated, or it will bar. 

[0009] In order to solve these problems in principle, excitation and discharge are using the color to produce, larger 
wavelength field, i.e., near-infrared (NIR) field, than 680mn. Above-mentioned disturbance fluorescence is meaningless xmder 
such environment. I hear that a still more important advantage can use considerably durable cheap laser diode for excitation, 
and there is. 

[0010] It is the theme of the application (US4,729,947) which follows, for example, has the technology of DN A sequencing 
by the photoelectric photometry using the laser and the sensor after fluorescent labeling of a DNA fragment. By this method, 
it is used by the technique in which the oligonucleotide by which the indicator was carried out with IR color is well-known as 
a primer in the so-called Sanger method, and behavior of them is carried out as a starter for composition of a new 
complementary nucleic-acid chain in the method of starting. However, fault of this method — It is although it is dependent on 
DNA by which sequencing is carried out. — That is [ it must many times newly compound a specific indicator primer for 
every ****],! hear that many such indicator primers must be compounded, and it is. Since this composition of an oligomer 
primer by which the indicator was carried out must compound a non-indicator oligonucleotide and combine a signal (reporter) 
machine in the first place chemically in the second reaction continuously, it is expensive and also requires time. 
[0011] 

[The field which invention tends to solve] Therefore, the purpose of this invention is to manufacture the compound which 

makes the indicator of a specific nucleic acid possible generally and simply. 

[0012] 

[Means for Solving the Problem] It became clear that an indicator can be simultaneously carried out to newly compound a 
nucleic acid and shave it by making the nucleoside triphosphate by which now the indicator was carried out appropriately 
incorporate using a polymerase. In the field of a deoxyribonucleic acid (DNA) This Nick translation [Rigby, P. W. et al., 
(1977) J.Mol.Biol.1 13, 237] and random primer indicator method [Feinberg, A.P.& Vogelstein, B,Anal(l984).Biochem.l37, 
and 266] It is attained by using and making a deoxy nucleotide incorporate by DNA polymerase, and, in the case of a 
ribonucleic acid, is attained by using RNA polymerase and a ribonucleotide along with the line of a translation. The further 
method of carrying out the indicator of the nucleic acid is based on the so-called 3* tailing reaction (tailing reaction) 
accompanied by assistance of a terminal transferase and RIBO, or deoxyribonucleoside 3 phosphoric acid. 
[0013] However, nucleoside triphosphate to which directions molecules, such as a fluorescein or digoxigenin (MW 332 or 
390), were given - It is if it contrasts with those natural substrates. - The reception as a substrate by the polymerase is 
relatively imperfect, and the incorporation to the nucleic acid compounded newly is relatively imperfect (Hoeltke and H.-J. s 
(1990) Biol.Chem.Hoppe-Seyler 371, 929). 

[0014] Therefore, it is not expectable that the directions molecule of the amount of macromolecules (800-1000) is received by 
the polymerase as a substrate, and is incorporated further further by the nucleic acid. It is hardly likely to happen that these 
molecules to which the severe structure of a demand was given spatially are converted by the polymerase for strong steric 
hindrance. Especially now, the surprising nucleoside triphosphate by which the indicator was carried out with the infrared 
color was received by polymerases, such as T7 DNA polymerase, as a substrate, and being incorporated by the nucleic acid 
was found out. Therefore, the compound by this invention is new. 

[0015] The further purpose of this invention was finding out the method of making it possible to detect directly the nucleic 
acid by which the indicator's was carried out such using the indicator nucleic acid by the above-mentioned this invention in 
the solutions for example, on solid supports, such as for example, a nylon film, in a microliter plate, etc. As already described 
above, the fault of being with fluorophores, such as a fluorescein or a tetramethyl rhodamine, and carrying out the indicator of 
the nucleic acid is that the peculiar fluorescence of the support matter blocks measurement of the fluorescence of the 
fluorophore. 

[0016] However, since measurement wavelength is in a near infrared region when the nucleoside triphosphate which carried 
out the indicator with IR color by this invention is used for the indicator of a nucleic acid, such disturbance is already 
meaningless. The advantage of the nucleic-acid detection by the hybridization of an original position is well-known. In this 
method, an indicator sample or a probe is directly detected by the fluorescence microscope, or, in the case of a hapten 
indicator, is detected by the further operation step in an immunological reaction (ELISA). such visualization -- usually ~ a 
sample - for example, a nylon fibn top - or it is attained by fixing m the liquid uniform phase in a microtiter plate The step 
of this addition takes time considerably and is expensive. Therefore, to skip this step is desired. 
[0017] By the possibility of exciting directly IR-fluorescent-labeling nucleic acid by suitable laser diode, and the 
non-susceptibility of the detection to the autofluorescence of the above-mentioned support matter, it is easy and the most 
efficient equipment can be used to costs. An immunological detection reaction is omissible. IR-indicator nucleic acid is 
simply detected by combined use of a suitable scanner, or the laser/detector accompanied by assistance of a microtiter plate 
reader with an optical means. 

[0018] If the nucleoside 5'-3 phosphoric acid which carried out the indicator by the infrared fluorophore by this invention 
when summarized is used as a polymerase substrate, the use is in situ which is [ in / this combination / again / become 
possible to detect the nucleic acid by which the indicator was carried out in this way to the direct enzyme-incorporation to a 
nucleic acid, and the row for sequencing, and ] new, and makes a part of this invention simultaneously. Hybridization is also 
permitted. 

[0019] this invention is general formula:. [0020] 
[Formula 3] 
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[0021] the adenine the inside of a formula and whose B are heterocycle formula bases, a guanine, and a hypoxanthine — 
7-deazaadenine, a 7-deaza-guanine, 7-deazahypoxanthine, A 7-deaza-8-AZA-adenine, 7-deaza-8-azaguanine, a thymine, a 
C3^osine, and a uracil are shown in a 7-deaza-8-AZA-hypoxanthine and a row, X expresses the joint machine of n= 4 to 20 
atom, Sig expresses a fluorescence molecule with the excitation wavelength of 650-80Qmn, and Rl and R2 express H and/or 
OH, respectively The nucleoside-5'-3 phosphoric acid expressed is offered. 

[0022] In one mode of this invention, B in the above-mentioned general formula is as having mentioned above, X expresses 
the joint machine of n= 10 to 15 atom preferably, and Sig is general formula:. [0023] 



[Formula 4] 




[0024] Or [ both ] a phenyl residue is expressed, the inside of a formula, and Rl and R2 ~ H ~ R3 When combination with a 

nucleotide minds R4 part, it is H, and it is -NHCS- when combination minds R3 part. R4 and R5 when the alkyl sulfonyl of 
n=3-5 is shown, respectively or combination minds R4 part, R4 shows -NHCS- of n=3-8 and R5 shows the alkyl sulfonyl of 
n=3-5 The carbocyanine shown is expressed. 

[0025] this invention is use of the above-mentioned compound for detecting use of the above-mentioned compound for 
carrying out the indicator of the above-mentioned compounds as a substrate of DNA polymerase and those use, the 
above-mentioned compounds as a substrate of RNA polymerase and those use, and the nucleic acid, and a nucleic acid again, 
use of the above-mentioned compound in DNA sequencing, and in situ. It is related with use of the above-mentioned 
compound used in hybridization. As for hybridization, it is good to carry out in the solution on a film, in a solution, or in a 
microtiter plate. 

[0026] The hybrid by which the indicator was carried out is detectable with suitable laser diode and a suitable detector. 
Furthermore, this invention is general formula:. [0027] 
[Formula 5] 




[0028] (- the inside of a formula, and Rl and R2 - H ~ or both phenyl residues are expressed, R3 and R4 show the alkyl 
sulfonyl of n=3-5, respectively, R5 shows a methoxy or 2-cyanoethoxy, R' and R" show ethyl or an isopropyl, respectively, 
and X shows 1-10 The compound expressed with) is offered, this invention is use of the above-mentioned compound used for 
the oligonucleotide composition by the phosphorousaminodite method, and 5* of an oligonucleotide. - It is related also with 
use of the above-mentioned compound for an indicator. 
[0029] 
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[Embodiments of the Invention] : The general fonnula of this invention [0030] 

[Formula 6] 

o o 0 

^ ^ ' • I I f n 

I. 

[003 1] It comes out, and the nucleoside 5-3 phosphoric acid expressed leaves the nucleoside which is not embellished, and is 
manufactured by the well-known method. The case of these, i.e., a pyrimidine nucleoside, a uridine, thymidine, and a cytidine, 
In the case of a purine nucleoside, and 7-deazapurine and the 7-deaza-8-azapurine nucleoside corresponding to it in an 
adenosine and a guanosine, and a row It is chemically embellished with suitable technique in the position of C-5 or C-6 
(pyrimidine), C-8 (pudding), C-8 (3-deazapurine), C-7, or C-8 (7-deazapurine), and, finally is 5'. - It phosphorizes. 
[0032] It is [ an ornamentation machine ] convenient to consist of the first classes in an end or the second class amino groups 
which may be replaced by the spacer and the activated suitable fluorescent dye (for example, form of an isothiocyanate or 
N-hydroxysuccinimide ester) of suitable length, the form, i.e., the amino group and the form where it often reacts, where such 
a fluorescent dye was activated - it is preferably used as an isothiocyanate After the reaction is completed, covalent bond of 
the fluorophore is carried out to the ornamentation machine of a nucleotide through a NHCS basis. 

[0033] thus, the phosphorylation of the embellished nucleoside — reference [, i.e., Yoshikawa, M. et al. ~ it is carried out by 
making it react with a phosphorus trichloride according to the well-known method indicated by Tetrah.Lett.50 and 5065], 
making 1 phosphate generate, making it react with a pyrophosphoric acid subsequently, and making desired 5-3 phosphate 
generate (1967) Moreover, as a method of replacing with it, direct ornamentation of the nucleoside 5'-3 phosphoric acid made 
to generate beforehand is also possible. 

[0034] A fluorophore is a near infrared region, i.e., the compound which has absorption among 600-800nm. For example, 
630nm - 780nm compounds, such as a carbocyanine, are desirable. As already described above, the further method based on 
in addition to the above-mentioned method for making an indicator nucleoside incorporate using a polymerase ] the so-called 
use of an indicator oligonucleotide and a primer is common. As reference was already made, the usual composition of these 
molecules in multistep reaction requires time extremely. In this method, after oligonucleotide composition is completed, in an 
additional step, you have to combine a signal machine with the five prime end of oligomer. Since actual oligonucleotide 
composition is performed by the automatic synthesizer unit, to also already perform the step of combination of a signal 
machine within the synthesizer imit is strongly desired for the bird clapper possible. Since this oligonucleotide composition 
consisted of combining a monomer composition unit little by little and so-called nucleoside phospho RUAMIDAITO, the 
further purpose of this invention was developing fluorophore phospho RUAMIDAITO which makes direct incorporation of a 
signal machine possible as the last step in automatic oligonucleotide composition. Such NIR-color-phospho RUAMIDAITO 
is not known until now, but is new in invention. 

[0035] The following example explains this invention to a detail further. 
[0036] 

[Example] example 15-(3-amino allyl compound)- derivative of 2 deoxyuridine -5-3 phosphoric-acid ** Langer ** — it 
compounded according to Proc.Natl.Acad.Sci.USA (1981) 78 and the publication of 6635 

The example 2 anhydrous-1 1-phenoxy -10, l2-propylene [ -(3-aminopropyl)- CHIONO-[5- ] - 3, 3, 3', 3*-tetramethyl - 4 
5-bends INDO-in DOTORI carbocyanine- l-(4-sulfo butyl)-l' 3 '5-bends lNDO-l-(4-sulfo butyl)-l [ - tetramethyl-4, ]'- 
(3-amino allyl-compound)-2 - deoxyuridine -5* - 3 phosphoric-acid] dimethylformamide 1ml - the inner 
anhydrous-1 1-phenoxy -10 and 12-propylene - 3, 3, and 3' — (3-isb thio cyano propyl)-in DOTORI carbocyanine Na salt 
50mg A solution While adding in the solution of 5-amino allyl-compound-dUTP-Li4 33mg (60micromol) in O.IM boric-acid 
sodiimi buffer-solution (pH 8.5) 2ml and shading the reaction mixture. It was left at the room temperature for about 15 hours. 
Then, according to filter electrophoresis (the 0.05M sodium-citrate buffer solution, pH 5), most starting materials had reacted. 
In order to isolate the desired matter, reaction mixture was diluted with 50ml of ****, and the ion exchange column 
containing chloride type DEAE Sephadex A-25 was filled with the solution of a dark green color. The product was eluted 
from the column in the straight-line gradient of water to I MLiCl, the product fraction was condensed by reduced pressure, 
and it desalted by the reversed phase chromatography on RP18 matter. 6micro mol (10%) of desired 3 phosphate was 
obtained after freeze drying. 

[0037] Spectrum data: Emissionmax 786 nm, 720 nm (shoulder), 238 nm example 3 anhydrous - 10, 12-propylene - 3, 3, 3', 
3'-tetramethyl -1 and I'-screw (3-sulfo butyl)-in DOTORI carbocyanine- 1 l-(4-AMlNO)-phenoxy-CH10NO-[~ 8-(5-ammo 
pentylamino)- 2 deoxyadenosine -5-3 phosphoric acid -] "IRD-dATP" This derivative 8-amino pentylamino-dATP 38mg 
(60micromol) and anhydrous [ - 1 I'-screw -1 1 (3-sulfo butyl) / -(4-iso thio cyano)- from 50mg (60micromol) of phenoxy-in 
DOTORI carbocyanine Na salts ] - 10, 12-propylene - 3, 3, 3', 3'-tetramethyl It prepared according to the method stated in the 
example 2. Compound 3micromol It was obtained. 

[0038] Spectrum data: Emissionmax 770 nm, 697 nm (shoulder), 279 About 3micro [ of use template DNA of IRD-dATP as a 
substrate of nm example 4T7-DNA polymerase ] g, it is the reaction buffer solution. (200mM tris-HCl, pH 7.5 and 100 mM 
MgC12, and 250mM NaCl) 2microl and M13/pUC Primer IpM and H20 7microl It incubated for 1 5 minutes at 37 degrees C 
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in mixture. 

[0039] DTT Imicrol (lOOmM), indicator mixture (it is ImicroM about IRD 40-dATP lOmicroM, dCTP, dGTP, and dTTP, 
respectively) 2microl, and H20 Imicrol And 2micro [ of T7-DNA polymerase ] 1 (2.5 U/mul) was added for the indicator 
reaction, and it incubated for 10 minutes at the room temperature. Then, in order to use it for DNA sequencing, it is 
termination mixture (ddATP, ddGTP, ddCTP, ddTTP). Termmation was performed by adding. 

The example 5 anhydrous-1 1-phenoxy -10, 12-propylene [ -(3-aminopropyl)- CHIONO-[5- ] - 3, 3, 3\ 3 -tetramethyl - 4 
5-bends INDO-in DOTORI carbocyanine-l-(4-sulfo butyl)-r (3-amino allyl-compound)-uridine-5'-3 phosphoric-acid] Make 
this compound be the same as that of an example 2 from 5-amino allyl-compound-UTP (it prepared according to the example 
1), and a corresponding isothiocyanate. It compounded. 

[0040] Spectrum data are in agreement with the 2'-deoxy compound of an example 2. 
Example 6 anhydrous [ - 1 I'-screw (3-sulfo butyl)-India-TORIKARUBO cyanine-ll-(4-AMINO) 
phenoxy-CHIONO-[5-(3-amino ally! compound)-2', ] - 10, 12-propylene - 3, 3, 3', 3'-tetrametiiyl 3 dideoxyuridine -5'-3 
phosphoric-acid] The derivative of step ("IRD-ddUTP") 1:2* and 3 *- dideoxyuridine -5*-3 phosphoric-acid ** Mind 
commercial 2' and the unstable diazonium derivative which leaves 3 - dideoxy-cytidine -5-3 phosphoric acid (BERINGA 
Mannheim) from deaminating with a NaN02/acetic acid. It compounded. 

[0041] step 2:5-(3-amino ally! compound)- the compound of 2' and 3 dideoxyuridine -5'-3 phosphoric-acid ** ~ Langer and 
others - following - 2' and 3' ~ it prepared like the example 1 through 5-mercury derivative of - dideoxy-UTP 
Step 3: "IRD-ddUTP" This dideoxy derivative was obtained by making 5-amino allyl-compound-ddUTP and the 
isothiocyanate corresponding to it react according to an example 2. 

[0042] The spectrum data is in agreement with the thing of the 2 -deoxy compound of an example 3. 
Example 7 anhydrous [ - 1 T-screw (3-sulfo propyi)-India-TORIKARUBO cyanine-ll-[(4-ethoxy) phenoxy-0-(2-cyano 
ethyl)-N, ] - 10, 12-propylene - 3, 3, 3\ 3 -tetramethyl N-diisopropyi-phospho RUAMIDAITO50ml - in a round bottom flask 
The anhydrous-1 l-(4-hydroxyethyl) phenoxy -10, 12-propylene [ 425mg (0.5mmol) . ] - 3, 3, 3', 3 '-tetramethyl - 1, Na salt of 
r-screw (3-sulfo propyl)-in DOTORI carbocyanine-hydroxide It dissolves in dryness acetonitrile 5ml, and is ethyl 
diisopropylamine. 0.275ml (1.6mmol) It added. Subsequently, chloro-beta-cyanoethoxy - Dropping addition was carried out 
within about 3 minutes, stirring N and N-diisopropyl friend NOHOSU fan 0.125ml under nitrogen. Furthermore, it stirred for 
30 minutes at the room temperature, next 10ml of NaHC03 solution was added 5%, and extraction was performed twice 
continuously, using dichloromethane about 1 0ml respectively. The organic collected phase is dried on a sodium sulfate, 
distillation removes a solvent, and they are a move solvent dichloromethane / ethyl acetate / triethylamine about the residue. 
45:45:10 It used and applied to the chromatography in silica gel. 
[0043] Yield It was 480mg (it is 88.7% to a theoretical value). 

TLC Rf(silica gel, above-mentioned move solvent) =0.431 P-NMR(d6DMSO):149 And 153 ppm (two diastereomers) 
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R' 



sigjiio, 12-rn 3,3' , s'-T- > r - 



(sC*. B{i:i 



mi^STh ^ Tr^ y . :;^'r^ y . * 10 [ -ft 2 ] 




R2*^- ^tc^-?T<yywyH-;i48tiiB-^L3^c^ 

y-^fViSSrffML. 

Y (iRSiC 3 5 corner V y^T 0 . 

zimmms'-s corner ju^i- ymT$> ^ . ttzn. 

aS-S^M^r^I/^l/yST^D. RMi-SOaH 
^l^y^T'db^o ) X'^^tl^Af}^yi(i^T:=^y^mi'. 



[0001] 

S: ^ 5 I- :t y H -5 ' y y X 

Ji^^i^r^r^'-i ntL<itt^coimm^ttiivjy}E 
^ tc^/i^TK^-T^y^^*^-!. >f ^ i^:ty N^-5'-H y y 

[0002] 



[if*^7 ] in situ r y y vmmzis\^xmi^^n 



:::.XJ>.(r)^m^mthl,zLfz^^^X. 3S^. Jifs^^fr 

[0 00 3] :ztii^co:fssmmmmL. ^lx^cow\ 
^50 mm\izmthh(r^xh->fzL.mp&h^oxht. 



3 

(indicator groups) iXJt^^K (rn-T^) Srffl 

[0004] (BS^iJ) <^^^. 'r'3r;b^> 

[0005] a±coz.t:^>^ . mm(^'M'^^j:mmi±. 
it±Mmm<^^mmtf^m\^-^fzisbi,z^mxh^. 

[0 0 0 6] Ltzt^-yX. iS¥. :iti^(Omk^j:X)^i 

M^-^^^^^tix^tio ^di-^zti^zm^x. 

^^>5rvv, ^<7)«-^s ±^^j:^mtl^^j:^ixX^ti 

Ci?lli.tf. Nonradioactive Labeling and DetectionofB 
iomolecules, C. Kessler (H^^) ^ "Springer Verl 
ag Berlin, Heidelberg " 1992&#.^cO<I i: D . 

[0007] j-^rfy ( ^:^'i'yttdi-J^^i^yz:^> 

. mm {r)V:^^)^^xyr^-^^fzlt^)V:^^ 
i^^^^^tj:)^) ±tz{±WtmA {y)V::^\y'^>{ ytfz^t 

(non-radioactive indicator molecules ) t L-TJ^S!? 

^ ^'(7)^ NT 7" yx<^wm\tikmicom^(omm^zwt s 
mfm^mzm\m^\rj^ywMmm<mmm^ 

<^com^u.]Bifi^j^mxhh. zi(r>fmmtf:^^{zm^< 

ti^^i^^Xh^. ^<o^\^Km<^fzMz^yj%^m^mm 

i-h<ox\ ^mmm^^^iSMt^tzmzi^sjt:^'ryT 

(^mvj:^Mti^^^^mxhh . ^mzi,^^^>h 
^-f. immm^ y^'^i:^m^'^i,zmmt^ibw^^y 9 y 

^'^yKSfefe (interferingbackground colouration) 



(3) 1-2 864 9 8 

4 

"mfLh. mm'^^zw^(7^:zbi^wmm%~^m}m. 
\iZhx\t^h. 

[0008] ^3e«iiaS?SrfflV^^ h . ±asL?tpaiiw 

hiiZi^ry^mm^t^mt^m . mmx^xmm:^ 
^y^'^i^wb^^-:^fzXd^^$ii.^^mtm^mmm 

10 ^CO^^m^ (autofluorescence) ^mW^-^. mzm 

m^comytifZx^^coj;:o^j:mm*^±tx . mm^im 
ifZ-t&^K tfzi±mf^. 

[ 0 0 0 9 ] Mffj^ Lxzifihcommumi-iui. 
(NiR) mmx±i'^mn^mmi'^^txht. 

K ^mmiZ^m^h z. t -^-x^ ht\^^dztx 

20 

[0010] m-:>x. mtif. d n Amfn-comm^mk 
(T^u-^-^xxz-^y^-^m^^fzymMmzx^ d n 
AMimi^^comwh^mm (us 4,729,947) co^^mx 
zco-)fmxu. immxmm^tifz:^vd'}(^u 

:ti-¥m^h^^^y^-mi>Z^^f^ry-1^-b tX 

^^mc^^mxi^m^ti. ^ti^itM^^ifmf^z^^^xi^t 
mu'^mmmmmco^^&<7)fz^cox^-^'-b bxm 

^ti:^ DNAizmm-^^^ — mmm^mr^^^-t: 

30 ^^z:bi,zmmi>mzi>z^f^t^j:l,fiHi:^^^^^\\ 
^^^^■^b^^d^LbXh^o :L(Omm^irfz:^V^^^'- 

ry^^-co^m±. m-ifZ^mm:^u^'7^^ut^v 

m^^t^mzm-^L^j:iiftiim^^\^-^<^x\ mm 
xnmi^:^-^^>^. 

[001 1] 

imMtimmLXob-tt^mi m-^x. :^wmcosw} 
40 izt^it-^m^mm-thzibiizh^. 

[0012] 

mm^mm^^rz^!b<7)^m mmizum^tifz 

■tizLbi^zjiKimm^mfzi^Z'^fS.L. ^tibmmf^zmm 

^1) C: h i>b\^^dZb ti^mm Lfz <> -r'^^ ^ U 4^ 
mm(DNA) coji-mi,zis\^Xi,±. Ztll:^^ -*y:^b5 
yxU-i^Byi^C^igby. P.W. (1977) J. Mol. B 
iol. 113. 237D ^XX/yyyj^ry>i^-WM^ CFel 
nberg,A.P. S Vogelstein, B. (1984)Anal. Biochem. 
50 137, 266] ^fflV^TDNA^KU^^-- lffcj:»9. t:^^ 



(4) 



1 1-286498 



(tailing reaction) tc: J: ^ <. 
[00 13] L:O^L^)«?^^>s :7/^yri-^r>f ySj^c:iii>':3f" 
^v-^'-y (MW 332t^v:ii:390 ) ^fc'^fg^^^^Sr#^ 

$ii5^v!5^ i^:ty FHU yggfj: — ^fih<r>%m^mm. 

<:OjX»93.<?^5&^'ffl*f«tC^^T'J>S (Hoeltke, H.-J.^ 
(1990) Biol. Chem. Hoppe-Seyler 371, 929). 

DNAtKU^^— fe:"^^^<^;KU;^^— ^ICiD^M^L 
[00 1 53 i?>^:§ @ W(is ±ai«7)*»0Btc: 

[0016] L**L^3&^%. -^WmzX h I Rlfe3^:fTlS 

i.^wm.'i^mmt^mt^'hh . t^t-^hfrmz^w 

X. \%mmm±fz\tru-v'\t. mtmmx:mm\z 

Wl^:^'f-/r\{Z^'^X^^^m^ (ELISA) tfcV^T 
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fzt^-iX. z.<r>7.'fvr^%W^h:L}:.t^t.Kx\^ 

[0017] m^^U-^-r-^ KtCi; ^ I R-^ 

m^TmmmtxMi>^m^x\imm^mm^i ^ t 

o^fflt J: ^xm^m^mxmmzmtn^ti^o 
[0018] wm^^ t . :^%mf^zi 

mm Lfz7 9 vi^iy H 5' -H y ?k y 5— 

t^hmzmm%<r>fz}^\{z^<n^ 0 \izw^^fifdm.^ 
gg^^fin situ yy Ym^^h^^m^h. 

[0 0 19]*^Ha{J:. 
[0020] 



[^b3] 

000 

1) n ti 

o " — p — 0 — p— o— p O ' 

I I i 



8 - - Sig 



[002 1 ] (^^j. ^\mmmm^^x^hhT'f:=^ 

y, ^T:::y. b;K^'ty^ys T-rrif-TT^^^y. 7 
-TTi^'-^^'T^^y. 7-TT^f-t;K^^f y^y. 7-tT 
if-8-rif-rT:=:y. 7-7"'Tif-8-Tif-i5''T:=.y. 7-'f 

Tf-^-s-Tif-b^K^H^yf^ys ^^t/^'icf-^ys i^Yi^ 

y;lDj:t/fi->7>';US:^t. X{4n-4— 20M-?<7)^ 



^^L. Sig{i:650-800nniCOBSiS^S- ^ 
) T^«§ii'S5:^l^;ti^H-5'-Hyy^S:ffi1»'r 

[0022] -^%^m-wmz^\^x . iM<n-m:A^ 

cOBJi±3iU/ihfeDT35 0. X^if^ t<{in=10- 
15M^^<^^-^^&^t. Sigf^-jKiC : 

[0023] 

WtA ] 
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[0 0 24] (5^*. Ri*3j:t;^'R2{i;. Httzl^i^i^zy 

^iiL^ir'tt^'^itiRHin = 3'SC0-m(3-. RHi. 
[0 0 2 5] tfz. DNAt^V^y-^com 



20 



i»±iB-ft;'^a<7)j£ffli5 itxin situ ^N-f ru v^mmz 
^yvmfmm±. mm^trzii^^i^ti^-^ ^-rly- 
[0026] mm^tifz^'>^'^ y y HttjlflJ^rV-if- 

[0027] 
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[0 0 28] Ri*5j:VR2(iH^fdi*ttc::7x 

R^^i^ J: t^^'R^ti^^-fix n = 3—5(^0 

ryxh^S^^^t. R'*3j:t/^*R"t±mmxf';l^^ 

[00 29] 
[00 30] 

lite: 
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40 [0 03 1 ] TII§il^3?^lx:tS/H5'"-^U>'K(i:. 

TC-5ttzitc-6 (ey$>>>) . c-8 (7^y 

y) . c-8 (B-TTf'-ruy) . C-7tfzltO- 

50 iximmi^z5'-v ym^t^tit. 
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[0032] immm'^^^M:^(Dx^-^-:^i:x/m 
^nfzm. ^^j:t>^. milt. r^ymt^KKm^h 

'jymim. 3tlRC^^*)%. Yoshikawa, M. (196 
7) Tetrah. Lett. 50, 5065D iiZ%tm^tlfz^Jk^(Dljm 

<!K^^x\^vi')ymtKm-^^xfm<o5'-E.^}y 

miM:^^^^h:ih^zi:y)ffhfi^. t^fz^mziXh 

mcom.mmmh'^mxh 

MLfzXoiZ. ^v^y-'^'im^'^xmm^^iy::^-^^ 

^MKi'^t't&fz^co±m<^i3mi^zi]\\tx. Sii:tur7"' 

^j:hifmti^-mmxhh. i-xi^zmRbfzXoiz. ^wt 

Unxfx oZ.t ti^m^i^z-^j: h:ibh^^<mttLX\-^t. 

yi-}vm<mmt^ik^^^mi,z't^^mm 

wm^^zmmx'hh. 

[0035] ^%m^TmL<^mmm^zi: $ ^lizmm 40 

[0036] 

Unger ^><7)Proc. Natl. Acad. Sci. USA 

(1981) 78. bb^^mim^zLtzJ^-yX-^^SLLfz. 

mm\2 

^7K-ii-y X y ^ i^-10, 12-r u e v y-s, 3, 3 ' , 3' -f h 



#W¥1 1-286498 
1 0 

"1- (4-x;P4^ -r - (3-r 5 y r n bvi^)-^:t 

[5-(3-r 5 / T y -2' -f^^i^^y U S^>-5' H u >- 

^;^;fN;l^i^r a K 1 ml 4'0*7lc-ll-7 x y ^ i/-10, 
12-r n b- y-3 , 3 , 3 ' , 3 ' -f - h ^ 1^/1^-4 , 5-^> X-^ 

y F -1- (4-x;i-:^ y -i ' - (3- y T y r u b 

;P)-^>'HbU;^?;^4^>T^yNaS 50mg <?Oj§iS&. 
0.1M5^^S^hU^A^fltM(pH8.5) 2ml4J£7)5-r$ 
y T y ;^-dUTP^Li4 33mg (eOjumol ) cOSgJgfc^Ju LT . 

5^^. -ecOf^. ni^mM^til (0.05M:^xy^i-hy^A 

Siiff^g. pH5) m^M^0^SP^*^HJ5ELX 

v^^. fmmm^m^tfzMz. mm^^im 

bmxmiLx. mu-^(nmm^mYPm.(r)mi^ sepha 

dex k-25^t;t^-^^yim:^yMzm'^fz. ^m^^. 

ML. ^mm^^mmmmLx . mmn}L(nm^ 

9u-?V^^yy ^-\^zi:-^Xim\^fz. W.mmMk. Fir 
Mi^HUy^S6ximol(10%) ^Wz. . 
[0037] h;^T— ^ : Emissionmax .786 nm. 

720 nm (H) >. 238 nm 

m:mm3 

^7ic-10 , 12-T nbl/y-3,3,3',3'-rh^^ f-/!^ 1,1'- 
bx(3-x;^*7>;W->f y H h U;&;k^VT:::y-ll- 

(4-T 5 y ) -7 X y ^ y - [8- (5-T s y '^y f^;^ 
TSy)-2'-T:t^>'-TTy>-y-5'-E:y y^] ( 

D-dATPj ) 

c:c7)igs*{i, 8-r$y^y-^;^r^y-dATP 38mg (60 

mo 1 ) *3 J: tX*7k- 1 0 , 1 2-7' o b y- 3 , 3 , 3 3 ' - X h ^ 

y ^)V-\ . 1 ' - bX (3-X;^7^ -ll- (4->f y 

Ty)-7 X y^i^-- f y K b ll7^;l/)i1>T^yNaie50mg 
(60//mol ) :^?^^> . HMM 2 TM^fc^Tifet^ i.fzti^->Xm 

mLfz. it-miSumi m%^tifz. 

[0038] VlVf—^ : Emissiorimax 770 nm, 

697 nm (H) . 279 nm 

T7-DNA;K y y ^~^<r>^h LT c7)IRD-dATPc7)ffiffl 

^MDNA3//§^. RiCfi^S ( 200mM h U y.-HCl . 
PH7.5 . lOOmMMgCh. 250mM NaCl ) 2//1 . M13/pU 
C r 7 ^ V- 1 pMi> i l/'H2 0 7 1 cTDM-^ft 4iT'37^CT 

[ 0 0 3 9 ] DTT Ijixl (lOOraM) . WmU.'^m ( IRD 40-d 
ATP \OjjlW . dCTP. dGTPio i WTTP^-etl-^^tl 1 -«M ) 
2u\ . H2O l^tl :BJ:VT7-DNA4^'yy ^— ^^'2//l 

(2.5 \i/juL\)^^mKm(^tzMzmMLx. m^xio^ 
m y^ ^ N 1 o «iv . D ^Awmm^^zmm 

i-^fzMz^ ^itJFb^H (ddATP, ddGTP, ddCTP, ddTT 

mmms 

*7ic-ii- 7 X y ^ v-io , 12-Tn b y-3 , 3 , 3', 3 ' -T- h 
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1 1 

1 ' - (3-r S y r n bVl/) -f^:t y- C 5- (3-T S y T U ;W - 

[0040] X^i^ h;l/x-:^{4ll]5ftM2c02'-r:^^ 

iE7j<-10, bW-3 , 3 , 3 \ 3 ' -T- h ^ y f^^l^-l , 1 ' - 
b'x (3-x;i^*r^;^)-'< >- h U ;ir;P;Jx>T-y-ll~ 

(4-r ^ y ) :7 X y ^ i^-f-:^ y- [5- o-r ^ y r u - 

2',3'->^T^^S/-^U>^>-5'-HUyg^} ( fIRD-ddU 
TP J ) 

ZCOmmmt. HfMc02\3'->^^T:t^i^-i^f-i^>-5'- 
[0041] Xx^yr2 :5-(3- T5 y T i;;W-2' ,3'- 

XT->y7'3 : riRD-ddUTP j 

T ^ ^ i^M^fri i . mmm 2 l ^ t 5- r s 
y T y yp-ddUTP ^ ^tiifznmi' ^^vi-:t>'T ymiM. t 



1 2 



10 



20 



il^ic-lO . 12-TP e 1/ y-3 , 3 , 3 3 ' -f - h ^ ^ f-Zl-l , 1 ' - 

b*x (3--X;^4^rnbVW--f y h y ;i^;l/4<>T::iy-l 
1- [ (4-x N ^ 7 X y ^ S/-0- (2- S/T y x^;k) -N , N- 

50mlAJ^7 7:^r?ttJT\ il7K-ll-(4-b Fn^i^x-^^W 

7 X y ^ i-'-lO. 12-r n bV y-3, 3, 3' , 3' -7^ b ^y 
-l,l'-b"X(3-X;l<^;^rnbVP-)--f y K N y;<^/l^;|l>T 
— y-^^N-^ Hn^^-t-^ H<:ONaS 425mg(0.5raraol) 2:. 

;l/r^y 0.275inl(1.6mmol) Sr^^JnL/::. ?^:v^T\ 

o~ /3 - X r y X b s^-N , N- y r n bvi^r ^ y 

7ryo.i25mi^M«Ts mnt^j:^^^m3^amzm 
rmuLfz. ^^ifzmux'so^mmnL. mz^ 5%Na 

HC03 7l<J§|glOmlSrSsJpL. ^v^T v^:^nn^ ^ymOml 

erti§^hy^A±mi^L. mm^mmzx^^t 
X. m^mi^wmm'J:f'^u^i}^yymm:rii^)uyh 

UXi^;UT$y 45:45:10 SrfflV^TS^y ^^Mc^^^t^ 
^ o V h ^^'7 y ^ -^C^^^^ftT'C. 
[0043] flXifi 480mg {mmmzMLXSS.7%) X 

TLc {i^v^^yji^. ±mco^mmm) Rf=oA 

31P-NMR (d6DMS0):149 fcJ:m53ppin ( 2S^Ty.x 
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(72)^0J# b/i^^^t--, ^^yxf'-ry 

F>f yjl^pitsill r> — 82449 
^y^ yy^j'i^^h^— b 99m 



(72)WMm yty fJU x;^^y, yws'-h 

F-f yji^P^^lnll f^V 82362 ^> 



